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Description 

BACKGROUND 

5 [0001 ] The present invention relates to antimicrobial elastomeric flexible articles, for example, gloves or the like. Such 
articles are known, for example, from US-A-2003/0157152. 

[0002] Disposable gloves, for example, have played a significant role in the fields of chemistry, biology, and medicine 
by being widely used as a protective measure to insulate hands from objects handled by a glove wearer. Disposable 
gloves have been widely used within the food industry, in which gloves are commonly used to protect against food 

10 contamination during food preparation, and within the medical community, in which gloves have been worn by health 
care professionals such as surgeons, nurses, dentists and other personnel for protection from infectious agents. The 
medical community has long been concerned about microbial cross-contamination between patients and health care 
professionals. Health care professionals frequently wear gloves as a physical barrier form of protection to reduce the 
risk of being exposed or contaminated through hands by infectious agents such as viruses or bacteria. 

15 [0003] To allow ease in handling objects, conventional disposable gloves typically are made of thin and elastic materials 
to minimize the space between the skin and the glove. One disadvantage with this type of glove is that it has been 
suggested that channels can exist in, for example, latex gloves, which can allow viruses to pass through to the user's 
hand. Although it is customary for health care professionals to wash their hands frequently with an antimicrobial agent 
in a skin cleanser before donning gloves, the effect of the antimicrobial agent may be short-lived and the infectious 

20 agents such as viruses or bacteria may regrow beneath the gloves in the moist warm environment. A further disadvantage 
is that prolonged wearing of disposable gloves can cause a moist environment on the surface of the hand that allows 
viruses, bacteria, yeast, fungus and other infectious agents to grow and multiply. Itchiness and irritation can be a frequent 
result of wearing disposable examination gloves for extended periods. 

[0004] An additional problem with disposable gloves commonly found among, for example, health care professionals, 
25 are applications which can expose the outside of the glove to infectious agents such as microbes from patients or work 
surfaces or any other object with which the gloves are in contact. These infectious agents can remain on the glove and 
infect, for example, a patient via cross-contamination or the glove wearer. Also, there have been gloves such as con- 
ventional polyvinyl chloride gloves that can be dusted with an antimicrobial agent, but the agent would not be effective 
for prolonged periods of use because the antimicrobial agent would rub off or disappear completely when the gloves 
30 are immersed in water. 

To alleviate perspiration, powders are commonly used on the inner surface of disposable gloves, in addition to making 
donning, wearing, and removal of gloves easier. However, there are several disadvantages that can be associated with 
powders. Continuous perspiration can easily overwhelm the thin layer of powder that is commonly on the surface of the 
glove. This is especially the case when continuous and frequent wearing of gloves is required. For example, dentists 
35 may continuously wear gloves during a dental surgical procedure for up to 40 minutes or more. In addition, hand washing 
is necessary after the use of powdered gloves. Frequent hand washing to remove powders is inconvenient and may 
also cause excessive dryness of the skin. 

[0005] Still further, conventional skin preparations for gloves may be incapable of prolonged effectiveness within 
gloves, in the presence of accumulating perspiration and other substances that can overwhelm the preparations. Still 
40 further, conventional skin preparations for gloves may contain substances that are undesirable to some users for some 
applications, for example, substances that are unfamiliar to users (for example, antibacterial agents that do not occur 
naturally) or substances that are suspected of being harmful (for example, conventional antiperspirants). 
[0006] US-A-6 060637 discloses a disposable protective elastomeric flexible article according to the pre-characterising 
portion of claim 1 . 

45 

DISCLOSURE OF INVENTION 

[0007] According to a first aspect of the present invention, there is a provided a disposable protective elastomeric 
flexible article comprising a first layer, with an effective amount of antimicrobial agent therein or thereon; and a second 
50 layer, to be closer to the skin than the first layer, when the article is worn, characterized in that the second layer is 
made of a fluid impermeable material and is configured to resist, when the article is worn, penetration by the anti-microbial 
agent and thereby to resist contact between the anti-microbial agent with the skin. 

[0008] According to a second aspectof the present invention, there is provided a method for making a disposable 
protective elastomeric flexible article for protecting skin, the disposable protective article to comprise multiple layers, the 
55 method comprising forming a first layer, the first layer comprising a material that includes an antimicrobial agent dispersed 
within; and forming a second layer of a fluid impermeable material, the second layer to be closer to the skin than the 
first layer when the disposable protective article is in use, wherein the second layer is to help resist contact between 
skin and the antimicrobial agent when the disposable protective article is used on skin. 
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[0009] According to one embodiment of the present invention, the article comprises a disposable protective glove. 

DESCRIPTION OF THE DRAWINGS 

5 [0010] Features, aspects, and advantages of some embodiments of the present invention will become better under- 
stood with reference to the accompanying drawings, which are not to be considered limitative in the scope of the invention, 
but are merely illustrative. 

FIG. 1 shows a front perspective view of one embodiment of the present invention, in which the antimicrobial 
10 elastomeric flexible article is a glove. 

FIG. 2 is a sectional view of the antimicrobial elastomeric flexible article shown in FIG 1 . 

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS 

is [001 1] The drawings and the description in the present document, including the abstract, describe one or more currently 
preferred embodiments of the present invention and also describe some optional features and alternative embodiments. 
The description and drawings are for the purpose of illustration and not limitation. The title, section titles, and the like of 
the present document are terse and are for convenience and not limitation. 

[0012] According to an embodiment of the present invention, there is an antimicrobial elastomeric flexible article. 
20 According to another embodiment of the present invention, there is a method of manufacturing. 

U.S. patent 6,423,328, entitled "Aloe Vera Glove and Manufacturing Method"; and 
U.S. patent 6,630,152, also entitled "Aloe Vera Glove and Manufacturing Method". 

25 First and Second Layers 

[0013] As illustrated in FIGS. 1 and 2, an antimicrobial elastomeric flexible article according to some embodiments of 
the present invention is a disposable protective glove. The disposable protective glove includes a first layer 10 and a 
second layer 1 2. The flexible article is shown as a glove in FIGS. 1 and 2, but other forms of articles may also be used, 
30 for example, condoms, or other protective articles or the like to be worn on, or to cover, a portion of the body, or the like. 
For example, the protective glove may be embodied as a glove without any layer of porous material overlying the hand, 
e.g., without any layer of porous material. 

[001 4] During use, the first layer 1 0 includes an effective amount of antimicrobial agent dispersed within or coated on 
an outer surface of the first layer 1 0. The effective amount of antimicrobial agent is capable of inhibiting proliferation of 

35 infectious agent(s) that comes into contact with first layer 1 0. The second layer 1 2 is closer to a user's hand than the 
first layer. When the glove is worn on the user's hand, the second layer 12 can be sufficiently configured to resist 
penetration by the anti-microbial agent from the first layer 10 and to resist contact by the anti-microbial agent from the 
first layer 1 0 with the hand. The second layer 1 2 can provide an additional barrierto protect the user from infectious agents. 
[0015] In some embodiments of the present invention, the elastomeric flexible article is a protective glove that is simple 

40 and convenient to use and allows the user to wear the glove and to perform fine tasks with precision. For example, the 
glove may be embodied as a disposable examination glove made of at least two layers, a first layer 10 and a second 
layer 1 2. The first layer 1 0 can be made of a single layer that can be made of various materials known to those of ordinary 
skill in the art. Resinous materials such as vinyl or the like or polymer materials such as acrylonitrile or the like are 
common choices. Three commonly used materials for making disposable gloves are natural rubber latex, acrylonitrile, 

45 and polyvinyl chloride, although any other elastomeric material may also be used. Still other materials, for example, 
polyurethane, chloroprene, neoprene, butadiene, or the like, or any elastomeric material known to those with ordinary 
skill in the art may also be used. 

[0016] The second layer 12, which is closer to the user's hand, can be made of a single layer of fluid-impermeable 
material that can provide an additional barrierto help protect the user from substances associated with the first layer 1 0 

so (e.g., allergenic proteins or antimicrobial agents) and from infectious agents that may have penetrated the first layer 10. 
For example, second layer 12 may be embodied to include no layer of porous material overlying the hand, e.g., without 
any layer of porous material. The second layer 1 2 can include, for example, any of the above materials used for the first 
layer 1 0 that are fluid impermeable. Preferably, the second layer 1 2 is not made of latex since latex can have allergenic 
proteins that are difficult or expensive to satisfactorily remove or deal with. Thus, preferably, the second layer 1 2 includes 

55 less proteins than natural latex. In addition to the specific materials discussed, any combination of suitable materials 
may be used, e.g., nitrile-nitrile, or any other combination. 

[001 7] In some embodiments of the present invention, the elastomeric flexible article is a protective glove that has an 
overall thickness at the fingers of no more than about 0.3 mm, or no more than about 0.2 mm. The glove may have a 



3 



EP 1 537 796 B1 



minimum thickness at the fingers of at least about 0.08 mm. The glove may include two layers as discussed in the 
present document, with the inner layer having, at the fingers, at least about 5 percent, or at least about 1 0 percent of 
the thickness of the glove. Still, other thicknesses can be chosen, depending on the intended application. 

5 Further Discussion of First Layer 

[001 8] In accordance with some embodiments of the present invention, the first layer 1 0 typically includes an effective 
amount of antimicrobial agent, dispersed within first layer 10 or disposed onto, or adjacent to, or overlying a surface of 
first layer 1 0. The first layer 1 0 preferably is the outer layer of the elastomeric article that may be exposed to an infectious 
10 patient or work surface. An effective amount of antimicrobial agent is the least sufficient concentration to prevent, 
decrease, or inhibit the growth and proliferation of infectious agents such as bacteria, viruses, and fungi, or the like, 
during at least some period of use of the elastomeric article. The first layer 1 0 typically can provide a protective barrier 
to infectious agents during a period of glove use and diminish cross contamination. 

[001 9] To disperse the antimicrobial agent within first layer 1 0, any competent method can be used. For example, the 
is antimicrobial agent may be incorporated into a composition (e.g., a liquid or slurry) that will coagulate to form the first 
layer 1 0. The antimicrobial agent can be dispersed substantially homogeneously throughout the first layer of the glove, 
e.g., by mixing the composition to which the antimicrobial agent has been added. 

[0020] The dispersement of the antimicrobial agent into the first layer 10 can result in the release of some of the 
antimicrobial agent from either surface of the first layer during use, resulting in a glove that is effective in reducing 

20 (preferably significantly) or inhibiting (preferably substantially) infectious agents on the glove's surface and throughout 
the first layer 10. Additionally, the dispersement of the antimicrobial agent in the first layer can provide continuous 
effectiveness during a period of use, by continuing to release the antimicrobial agent from its surface(s) over time. The 
particular period of use depends on the application, and can be any period of use. For example, at least ten minutes, 
or at least 30 minutes, are some possible periods of use. Many other periods of use are possible 

25 [0021] To dispose the antimicrobial agent onto or adjacent to a surface of first layer 1 0, any competent method can 
be used. For example, the antimicrobial agent can be dispersed on a surface of the first layer, preferably on the outer 
surface, e.g., by being spray-coated or immersion-coated onto the formed or forming first layer of the glove. 
[0022] Embodiments of the present invention can use any competent antimicrobial agent. Some examples of such 
agents include halogenated hydroxy diphenyl derivatives such as diphenyl ethers, phenol derivatives, diacetylamino- 

30 azotoluene and triclorocarban, 2,4,4'trichloro-2'-hydroxydiphenyl ether (triclosan), chlorophene, and dichloroxylenol, 
hexachlorophene, or the like. Other agents can also be used. 

[0023] A currently preferred embodiment of the present invention is a glove wherein the effective antimicrobial agent 
is 2,4,4'trichloro-2'-hydroxydiphenyl ether (triclosan). Triclosan is a broad-spectrum antimicrobial agent that is commer- 
cially available under the name Microban.TM. (Clinitex Corp.) 

35 [0024] According to some embodiments of the present invention, the antimicrobial agent may be present from about 
0.1% by weight to about 10% by weight of the total dry weight of the first layer of the glove. Preferably, the antimicrobial 
agent is present from about from 0.1 % by weight to 5% by weight of the total dry weight of the first layer of the glove. 
More preferably, the antimicrobial agent is present from about 0.3% by weight to 3% by weight of the total dry weight of 
the first layer of the glove. Still other amounts of antimicrobial agents may be used. Further, the amounts chosen to be 

40 used can depend on the type of agent used. It is believed that a glove with sufficient antimicrobial agent, for example, 
more than about 4% antimicrobial agent can have not only an effective antimicrobial effect on a surface of the glove but 
also an antimicrobial effect on surfaces contacted by the glove. Thus, transfer of harmful infectious agents from the 
glove to the surface contacted could be significantly reduced or even (for some period of use) substantially eliminated. 
[0025] According to a currently preferred embodiment, the antimicrobial agent is triclosan, and the antimicrobial agent 

45 can be dispersed throughout the first layer, the amount of the antimicrobial agent may be present less than about 1 % 
by weight of the first layer. If the antimicrobial reagent is triclosan and is sprayed or applied by immersion to form a 
coating on the outside of the first layer, the amount of triclosan, according to an embodiment of the invention, may be 
present from about 3% by weight to about 5% by weight. Still other concentrations are possible. 

50 Further Discussion of Second Layer 

[0026] Some embodiments of the present invention include a second layer 12 that can provide an additional barrier 
to protect the user from infectious agents. According to some embodiments of the present invention, the second layer 
1 2 of the disposable protective glove includes an interior surface and a preparation 1 4 disposed on the interior surface. 
55 in accordance to another embodiment of the present invention, the second layer 12, can provide beneficial results to 
the user's hands. The interior surface of the second layer 12, is closer to a user's hand than the first layer. When the 
glove is worn on the user's hand, the second layer 12 can be sufficiently configured to resist penetration and contact by 
the anti-microbial agent from the first layer 10 with the hand. In accordance with some embodiments of the present 
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invention, the second layer 12 and first layer 10 are laminated together, e.g., the surfaces are in direct contact with one 
another. 

[0027] In accordance with some embodiments of the present invention, preparation 1 4 can further include an additional 
anti-microbial substance. In one embodiment, the preparation 14 uses an anti-microbial substance that is a naturally- 

5 occurring substance. For example, the anti-microbial substance in the preparation 14 may be a plant-derived, or edible- 
plant-derived, acid, and the preparation 14 may include a buffer that helps resist change in pH during wearing of the 
disposable protective glove. The interior surface of the second layer 12 coated with preparation 14, preferably is in 
contact with the user's skin, which can intermingle with perspiration from the skin, and due to the presence of the 
preparation 14, has a property of being antibacterial, antiviral, or a combination thereof. Additional antimicrobial sub- 

10 stances can overcome microbial growth that can form when a user's hand perspires inside a glove. For example, an 
embodiment of the preparation 14 may be any embodiment described in the incorporated-by-reference U.S. patent 
application 10/138,370. In yet another embodiment of the present invention, the preparation 14 can include moisturizers 
and/or soothing agents such as aloe vera which can provide beneficial results to the user's hand. For example, the 
preparation 14 may include ingredients from any coating described in the incorporated-by-reference U.S. patents 

is 6,423,328 or 6,630,152, for example, aloe vera or other skin-beneficial substances. Generally, the preparation 14 may 
embody any coating described in the incorporated-by-reference U.S. patents 6,423,328 or 6,630,152, or any coating 
that is a combination of any of the ingredients for coatings described therein. For example, the preparation may include 
both an antimicrobial agent (e.g., a naturally-occurring type of acid, e.g., with an additional buffer) and also a skin- 
benefiting substance (e.g., aloe vera). 

20 [0028] Methods of making various embodiments of preparation 1 4 are as setforth in U.S. patents 6,423,328, 6,630, 1 52, 
or any combination thereof. 

[0029] According to one embodiment of the present invention, during use of the glove, the environment encountered 
by the hand within the glove is acidic, due to presence of the preparation 14. The acidic environment not only can provide 
an extra layer of microbial protection for the user, but can also provide beneficial results by exfoliating and smoothing 

25 a user's hands. For example, the preparation may be an acidic preparation that has been dried onto the inner surface 
of the glove, and perspiration from the hand moistens the dried acidic preparation. For example, no other moisture is 
introduced into the worn glove, other than by perspiration. The acidic preparation may be a mixture that includes an 
acidic solution, and the mixture may, but need not, itself be a solution. Preferably, the preparation 14 contains a buffer, 
to help maintain the pH and stabilize pH drift. Whether or not the preparation was dried onto the inner surface of the 

30 glove, the preparation during use is acidic in the embodiment. Preferably, the pH of the preparation 14 during use is 
lower than about 6, for example, between about 3.8 to about 6, or, more preferably, between about 4.5 to about 6, or 
between about 5 to about 5.8. Preferably, the preparation 1 4 is formulated to maintain pH within the desired range even 
after some prolonged use, e.g., even after some prolonged perspiration. LowpH may be used to provide skin exfoliation. 
[0030] The preparation 1 4 may be disposed onto the interior surface of the second layer 1 2 by any manner whatsoever. 

35 For example, the preparation may be disposed onto the elastomeric flexible article in dry (e.g., powder) or moist (e.g., 
wet mixture) form. In one embodiment of the presentinvention, the preparation is preferably disposed ontothe elastomeric 
flexible article, e.g., glove, in non-powder form. Preferably, the preparation is disposed onto the elastomeric flexible 
article in non-dry form and then is preferably fully or at least substantially dehydrated. Preferably, the dehydration is 
conducted such that the preparation is dehydrated onto the elastomeric flexible article, and such that there is a force 

40 provided by the dehydration that attaches the preparation to a surface of the elastomeric flexible article. Preferably, the 
preparation is disposed onto the elastomeric flexible article during factory production, and not by an end buyer or end 
owner or end wearer of the article. 

[0031] In a preferred embodiment of the present invention, the preparation 14 contains, as mentioned above, a buffer 
to help maintain the pH and stabilize pH drift. Any competent buffer can be used. Buffers are well known to those of 
45 ordinary skill in the art. 

[0032] Still further, optionally, thickeners can be used in the preparation 14 to promote more even coating. Typical 
thickeners used preferably are non-greasy and non-oily compounds. Exemplary polymers and thickeners are listed in 
the CTFA Cosmetic Ingredient Handbook, 1 st Ed., J. M. Nikitakis ed., The Cosmetic, Toiletry and Fragrance Association, 
Washington, DC (1 988) (hereafter CTFA Handbook), at pages 30, 47, 48, 67 and 97-1 00, incorporated herein by refer- 

50 ence. Any thickeners that are well known to those skilled in the art can be used. 

[0033] In some embodiments of the invention, the preparation 14 can include other optional ingredients, for example, 
antipers pi rants and/or skin soothing substances, orthe like. Skin soothing substances include, for example, skin mois- 
turizing substances orskin anti-irritant substances. In addition, the preparation can also include otheroptional ingredients, 
for example, glycerin, which is a water-soluble emollient and emulsion aid, preservatives, fragrances, or dyes, orthe like. 

55 [0034] Examples of skin soothing substances include, for example, a skin moisturizing agent, especially for embodi- 
ments of the invention that are not dried onto the glove. Examples also include aloe vera, lotions, creams, and the like. 
[0035] The acidic solution within the preparation typically includes an organic acid, such as a hydroxycarboxylic acid, 
herein termed a "hydroxy acid". The acidic solution within the mixture typically includes an alpha-hydroxycarboxylic acid, 
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herein termed an "alpha-hydroxy acid". In accordance with an embodiment of the present invention, the acid solution 
present typically is a hydroxycarboxylic acid, generally an alpha-hydroxycarboxylic acid, for example, malic acid. 
[0036] . The particular amount of acid included in the preparation is dependent upon the type of acid, the production 
method and equipment, and the intended end use forthe preparation-coated glove, for example, frequent or long-duration 
5 wearing, infrequent orshort-duration wearing, use primarily to deter infection, or use to deter infection and also to exfoliate 
skin. 

[0037] In one embodiment of the present invention, the preparation 1 4 contains about 0.1 % to about 20% by weight 
of an acid, before being dry. Toward the higher end of this range, skin exfoliation abilities tends to be greater. In another 
embodiment of the present invention, the preparation contains about 0.1 % to about 1 0% by weight of an acid, before 
10 being dry. In another embodiment of the present invention, the preparation contains about 0.2% to about 2% by weight 
of an acid, before being dry. The acid may be a hydroxy acid, or another type. Whatever the actual concentration or 
type of acid used, whether explicitly listed herein or not, the invention is preferably embodied so as also to achieve the 
earlier-discussed desired pH values. 

[0038] Generally, cosmetologists and dermatologists use high concentrations of hydroxy acids (for example, 50 to 70 

is percent by weight) as superficial peels, to smooth rough skin, and to remove fine lines, acne scars, age spots, irregular 
pigmentation, and precancerous scaly patches. Moderate concentrations of hydroxy acids have typically been seen (for 
example, 10 to 50 percent by weight) to help control acne by unplugging pores, and to enhance the effectiveness of 
Retin-A and skin bleaches. However, at these concentrations, the hydroxy acid-containing products often provide dra- 
matic results, but the potential to irritate or burn the skin is high. At hydroxy acid concentrations of, for example, 30% 

20 by weight or more, the compositions are capable of chemically burning the skin. 

[0039] Accordingly, it is helpful to balance the acidic nature of an acidic solution with the skin-irritation potential of the 
solution. Many acid-containing compositions, including hydroxy acid-containing compositions, often warn the user that 
a tingling or burning sensation may be felt after the first several applications of the composition to the skin. In accordance 
with some embodiments of the present invention, it is preferable to provide an elastomeric flexible article, such as a 

25 disposable glove, that minimizes or avoids the tingling or burning sensation or irritation that can be associated with 
chemical burns due to acids, yet provide the beneficial antibacterial, anti-fungal, antiviral effects of these acids. 
[0040] In accordance with an embodiment of the present invention, the hydroxy acid in the acidic solution may be any 
acid. For example, the hydroxy acid can be an aliphatic acid, e.g., glycolic acid; an aromatic acid, e.g., salicylic acid; or 
have aromatic and aliphatic components, e.g., mandelic acid. Exemplary hydroxy acids include the alpha-hydroxy acids, 

30 such as, but not limited to, glycolic acid, citric acid, lactic acid, tartaric acid, and malic acid. These alpha-hydroxy acids 
are naturally- occurring acids found in fruit, and have been used in skin care and skin treatment compositions for several 
years. It has been theorized that glycolic acid and lactic acid are the most effective alpha-hydroxy acids, if exfoliation is 
desired, because these acid molecules are small and more able to penetrate skin. Hydroxycaprylic acid is a synthetic 
alpha-hydroxy acid that has been used in skin care compositions. Other useful alpha-hydroxy acids are, for example, 

35 mandelic acid, leucic acid, azelaic, acid and ethylglycolic acid. 

[0041] Beta-hydroxy acids, like salicylic acid, beta-hydroxypropionic acid and beta-hydroxybutyric acid, also are useful 
in the acidic solution of an embodiment of the present invention. In general, any aliphatic alpha- or beta-hydroxy acid 
having an aliphatic carbon chain containing two through ten carbon atoms can be used in the acidic solution. The hydroxy 
acid can be a monocarboxylic acid, a dicarboxylic acid, or a polycarboxylic acid. 

40 [0042] The acid in the acidic solution is not limited to hydroxy acids. Essentially any acid that is used, or can be used, 
in cosmetic compositions for skin can be incorporated into the present solution. The acids traditionally are organic acids. 
[0043] The acidic second layer of the disposable glove according to an embodiment of the present invention retains 
the characteristic of a disposable examination glove without any externally visible structural modification, and is easy 
and convenient to use. The affiliation between the acidic mixture (for example, a buffered malic acid solution) and the 

45 interior surface may be through a force provided by dehydration. Such affiliation is loosened when perspiration dissolves 
the dehydrated acidic pH solution. The longer a glove is worn, the more likely the hand will perspire, and consequently 
more acidic solution will be dissolved and disassociated from the glove surface, and be applied to the hand. The acidity 
of the solution can then condition hand skin and prevent microorganisms from growing under the wet condition. 
[0044] In one embodiment, a solution of malic acid with a pH of about 5.5 is used to coat the gloves. Malic acid solution 

50 is distributed on the inner surface of the glove at a thickness of about 0.01 millimeter. Preferably, the distribution of the 
malic acid is substantially even and uniform. Preferably, the association between malic acid and the surface is achieved 
at least in part due to a non-covalent force provided through dehydration. 

Further Discussion of Methodologies 

55 

[0045] Some embodiments of the present invention are methods for producing antimicrobial elastomeric flexible arti- 
cles, for example, disposable gloves. 

[0046] According to some of the method embodiments of the present invention, there is a method for producing gloves 
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(or other article) having antimicrobial characteristic. According to one such method, a glove having at least two layers 
is to be formed, e.g., using a glove former, for example, a conventional glove former that is shaped somewhat like a 
hand. According to this method, a glove layer A (e.g., the inner "second" glove layer 12 discussed above) is formed or 
begins to be formed, e.g., on the glove former. Some time thereafter, another glove layer B (e.g., the outer "first" glove 

5 layer 10 discussed above) is formed over the glove layer A. For example, the layers A and B are laminated where the 
surfaces are in direct contact with each other. Thereafter, a coating A may be applied onto the available surface of the 
glove layer A (i.e., the surface that does not face the glove layer B), and a coating B may be applied onto the available 
surface of the glove layer B (i.e., the surface that does not face the glove layer A). For example, the coating B may be 
applied onto the glove layer B before the glove is stripped from the former, and the coating A may be applied onto the 

10 glove layer A after the glove is both stripped from the former and inverted such that the glove layer A faces outward. 
The glove layers A or B may be any combination of an outer and an inner layer, e.g., elastomeric layers, each as 
described anywhere in the present document or in the incorporated-by- reference documents. In addition to the specific 
materials discussed, any combination of suitable materials may be used, e.g., nitrile-nitrile, or any other combination". 
Similarly, the coatings A or B can each be any coating as described anywhere in the present document or in the 

is incorporated -by- reference documents. In some specific example methods discussed in this document, the layer A and 
coating A are "outer", relative to the layer B and coating B when the glove is to be worn. However, alternative imple- 
mentations can form the layer A and coating A as "inner", relative to the layer B and coating B when the glove is to be 
worn, for example, by including the re-ordering of some steps. 

[0047] According to an embodiment of the invention, there is a method for producing gloves (or other articles) having 
20 antimicrobial characteristic. According to this method, gloves are to be formed on a formers, for example, conventional 
glove formers that are each shaped somewhat like a hand. According to this method, a glove is made as follows: 

Preferably, a former is cleaned using any competent method, e.g., any conventional method; 
preferably, the former is heated using any competent method, e.g., any conventional method; 
25 a layer, which will be the outer layer when the glove is worn, is formed using any competent method, for example, 

any conventional method adapted to use a material composition that includes an amount of antimicrobial agent, 
preferably the amount by itself being an effective amount; 

thereafter, a layer, which will be the inner layer when the glove is worn, is formed adjacent, preferably immediately 
adjacent, the outer layer using any competent method, for example, any conventional method adapted to use a 
30 material composition that does not include (or at least does not include as high a proportion of) the antimicrobial 

agent of the outer layer, wherein the inner layer shields the wearer's hand, during a period of wearing of the glove, 
from either or preferably both the antimicrobial agent on the outer layer and also any infectious agent that may have 
somehow penetrated the outer layer during wearing of the glove; 

preferably, thereafter, an optional inner coating is applied onto the inner layer, onto what will be the inner surface 
35 of the inner layer when the glove is worn, either by spraying or by immersion, wherein the inner layer includes either 

or preferably both of a skin-soothing substance and an antimicrobial substance, this antimicrobial substance pref- 
erably being different from the antimicrobial substance in the outer layer and preferably being more suitable for 
prolonged exposure to skin than is the microbial substance in the outer layer, the antimicrobial substance for the 
optional inner coating preferably including an acid, preferably of a type that natu rally-exists in a preferably edible 
40 plant and preferably including a buffer; 

preferably, thereafter, the gloves are stripped from the formers and turned outside-out; and 

preferably, thereafter, applying, preferably by spraying, an optional antimicrobial coating onto the outside surface 

of the outer layer. 

45 EXAMPLE METHODS 

[0048] Some specific example implementations of methods according to some embodiments of the present invention 
are summarized below. Generally, the individual steps are self-explanatory, in view of previous description in this doc- 
ument and/or in the U.S. patents 6,423,328 or 6,630,152. A particular set of formulations that can be used in these 
50 example methods are summarized in some of Tables l-VIII. 

EXAMPLE METHOD 1 

[0049] Gloves (or other articles) having two layers are formed in which the outer layer is largely of natural rubber, the 
55 inner layer is largely of nitrile, and the optional outer and inner coatings are applied. As will be seen, chlorination is used 
to prepare the nitrile's inner surface. In this example method 1, as in the other example methods, not all steps are 
mandatory steps. 

[0050] The example method 1 includes: dipping the former in powder-free coagulant, drying, dipping in natural rubber 
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latex containing antimicrobial agent, drying/curing, leaching, drying, dipping in nitrile, drying/curing, leaching, chlorinating, 
leaching, drying/curing, dipping into inner coating mix, drying, stripping the glove from the former, drying/post-curing, 
surface treating (e.g., spray non-stick coating), spraying outer coating mix, drying. 

[0051] Generally, the particular parameters for the example methods may be varied according to the requirements 
5 and wishes of the manufacturer. For example, different standards of dryness or leached-ness or vulcanization or clean- 
liness or the like may be sought to be reached by the manufacturer depending on the particular required quality or grade 
of the glove product. 

[0052] One particular set of parameters, forthe example method 1 , is recited in this paragraph below within parentheses, 
in a re-listing of the example 1 method's steps. Variations of the parameters, and, more generally, determining of the 

10 parameters, will be within the expertise of those of ordinary skill in the art. 

[0053] The example 1 method, resisted: dipping the former in powder-free coagulant (e.g., the coagulant at about 45 
degrees Celsius), drying (e.g., for about 3 minutes at about 65 °C), dipping in natural rubber latex containing antimicrobial 
agent (e.g., the latex at no more than about 40 0 C), drying/curing (e.g., for about 20 minutes at about 1 1 0 °C), leaching 
(e.g., for about 3 minutes in warm water at about 85 ° C), drying (e.g., for about 5 minutes at about 80 ° C), dipping in 

is nitrile (e.g., the nitrile at no more than about 40 ° C), drying/curing (e.g., for about 20 minutes at about 20 ° C), leaching 
(e.g., for about 3 minutes in water at about 85 ° C), chlorinating (e.g., for about 2 minutes at about 350 parts per million 
at no more than about room temperature, e.g., followed by neutralization in, e.g., ammonia for, e.g., about 2 minutes), 
leaching (e.g., for about 5 minutes in cold water, e.g., at no more than about 40 ° C), drying/curing (e.g., for about 15 
minutes at about 85 0 C), dipping into inner coating mix (e.g., the mixture at no more than about 40 ° C), drying (e.g., 

20 for about 1 0 minutes at about 85 ° C), stripping the glove from the former, drying/post-curing (e.g., by tumble drying for 
about 35 minutes at about 85 ° C to 95 ° C), surface treating (e.g., spray non-stick coating during the tumble drying using 
a conventional silicone-based coating), spraying outer coating mix (e.g., during the tumble drying), drying (e.g., by tumble 
drying for about 30 minutes at about 55 ° C to 65° C). 

25 EXAMPLE METHOD 2 

[0054] Gloves (or other articles) having two layers are formed in which the outer layer is largely of natural rubber, the 
inner layer is largely of nitrile, and the optional outer and inner coatings are applied. As will be seen, conventional polymer 
coating is used to prepare the nitrile's inner surface. The method includes (in imperative verb tense): dip the former in 
30 powder-free coagulant, dry, dip in natural rubber latex containing antimicrobial agent, dry/cure, leach, dry, dip in nitrile, 
dry/cure, leach, dry, coat with polymer, dry, leach, dry, apply inner coating mix, dry, strip, dry, surface treat (e.g., spray 
non-stick coating), spray outer coating mix, and dry. 

EXAMPLE METHOD 3 

35 

[0055] Gloves (or other articles) having two layers re formed in which the outer layer is largely of natural rubber, the 
inner layer is largely of nitrile, and the optional outer and inner coatings are applied. As will be seen, chlorination is used 
to prepare the nitrile's inner surface, and both the outer and inner coatings are applied after the gloves are stripped from 
the formers. The method includes: dipping the former in coagulant, drying, dipping in natural rubber latex containing 
40 antimicrobial agent, drying/curing, leaching, drying, dipping in nitrile, drying/curing, leaching, chlorination, leaching, 
drying, stripping, chlorination, rinsing (e.g., in warm water), rinsing again (e.g., in cold water), dipping in inner coating 
solution, drying, spray outer coating, and drying. Note that the dipping in inner coating solution, after stripping has already 
occurred, can coat both the inner and outer coatings with the inner coating solution, whereas spraying the outer coating 
can be expected to coat substantially only the outer coating. 

45 

EXAMPLE METHOD 4 

[0056] Gloves (or other articles) having two layers re formed in which the outer layer is largely of nitrile, the inner layer 
is largely of polyurethane, and the optional outer and innercoatings are applied. The method includes: dipping the former 
50 in powder-free coagulant, drying, dipping in nitrile containing antimicrobial agent, drying/curing, leaching, drying, dipping 
in polyurethane, leaching, drying, dipping in inner coating mix, drying, stripping, drying, surface treating (spraying non- 
stick coating), drying, spraying outer coating, and drying. 

EXAMPLE METHOD 5 

55 

[0057] Gloves (or other articles) having two layers re formed in which the outer layer is largely of nitrile, the inner layer 
is largely of polyurethane, and the optional outer and inner coatings are applied. As will be seen, both the outer and 
inner coatings are applied after the gloves are stripped from the formers. The method includes: dipping the former in 



8 



EP 1 537 796 B1 

coagulant, drying, dipping in nitrile containing antimicrobial agent, drying/curing, leaching, drying, polyurethane coating, 
leaching, drying, stripping, rinsing, rinsing again, dipping in inner coating mix, drying, surface treating (spraying non- 
stick coating), spraying outer coating, and drying. 

5 EXAMPLE METHOD 6 

[0058] Gloves (or other articles) having two layers re formed in which the outer layer is largely of polyvinyl chloride 
(PVC), the inner layer is largely of polyurethane, and the optional outer and inner coatings are applied. The method 
includes: dipping in PVC containing antimicrobial agent, drying, polyurethane coating, drying, dipping in inner coating 
10 solution, drying, stripping, drying, spraying outer coating, drying. 

EXAMPLE METHOD 7 

[0059] Gloves (or other articles) having two layers re formed in which the outer layer is largely of PVC, the inner layer 
is is largely of polyurethane, and the optional outer and inner coatings are applied. As will be seen, both the outer and 
inner coatings are applied afterthe gloves are stripped from the formers. The method includes: dipping in PVC containing 
antimicrobial agent, drying, polyurethane coating, drying, stripping, dipping in inner coating solution, drying, spray outer 
coating, drying. 

[0060] Example methods and articles according to some embodiments of the present invention have already been 
20 described. A particular set of example formulations that might be used with the example methods 1-7 are shown in 
Tables A-G. The example formulations are merely examples, and it would be apparent to those of ordinary skill in the 
art that the example formulations can be changed, even dramatically in some cases, and still embody various embodi- 
ments of the present invention. For example, many ingredients in the tables are merely optional ingredients or particular 
embodiments or examples of classes of ingredients. Merely for example, vulcanization accelerator, or antioxidant, or 
25 colorant, or the like are optional ingredients. For another example, the example quantities or quantity ranges are merely 
examples according to particular embodiment(s) of the invention; in other embodiments, the quantities or quantity ranges 
can vary. In the various tables, the symbol "~" is used to mean "about"; thus, "-5" would mean "about 5", for example. 



Table A. Example antimicrobial composition for adding into glove-layer material (e.g., latex or nitrile compounding 

materials) 


Example dispersion ingredient 


Example actual or active parts by weight 


Triclosan (e.g., content > -99%) 


-5 to -20 


Potassium Oleic(e.g., content > -99%) 


-5 to -20 


(Soft) Water 


-60 to -90 


Example preparation details 

Raising the temperature of the mixture to ~60°C - 

mixture becomes stable emulsion 


-80°C, emulsify the mixture in high speed for 20 minutes until the 



Table B. Example formulation for an (exterior-side) antimicrobial coating (e.g., spray preparation) 


Example dispersion ingredient 


Example actual or active parts by weight 


Triclosan (e.g., content > -99%) 


-2 to -50 


Alcohol (e.g., content > -99%) 


-50 to -98 


Example preparation/usage details 

Mix until the triclosan dissolves. For example, for every 1 ,000 grams of gloves, use, e.g., 1 0-500 grams of the spraying 
solution. For example, every 100 grams of gloves might contain, e.g., 0.1-5 gram of triclosan. 



55 
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Table C. Example Latex Composition 


Example dispersion 


Example actual dry or 


Example concentration 


Example actual parts by 


ingredient 


active parts by weight 




weight 


Natural Rubber Latex 


-100 


-60% 


-167 


Potassium Hydroxide 


-0.2 to -2 


-20% 


-1 to -10 


Casein 


-0.2 to -2 


-10% 


-2 to -20 


Zinc Oxide 


-.2 to -2 


-50% 


-0.4 to -4 


Vulcanization Accelerator 








Zinc Diethyl 
Dithiocarbamate 


-0.2 to -2 


-50% 


-0.4 to -4 


Antioxidant 








Wingstay® L 


-0.2 to -2 


-50% 


~0.4 to -4 


2,6-Di-tert-butyl-4-methyl 
phenol 


-0.2 to -2 


-50% 


-0.4 to -4 


Sulphur 


-0.2 to -2 


-50% 


-0.4 to -4 


Colorant 


-0.2 to -2 


-50% 


-0.4 to -4 


Antimicrobial Composition 


-0.2 to -2 


-10% 


-2 to -20 




Table D. Example Nitrile Composition (e.g., for example processes 1, 2, 3) 


Example dispersion 
ingredient 


Example actual dry or active 
parts by weight 


Example concentration 


Example actual parts by 
weight 


Nitrile 


-100 


-43% 


-233 


Potassium Hydroxide 


-0.2 to -2 


-20% 


-1 to -10 


Sulphur 


-0.2 to -2 


-50% 


-0.4 to -4 


Zinc Oxide 


-0.2 to -2 


-50% 


-0.4 to -4 


Vulcanization Accelerator 








Zinc Diethyl 
Dithiocarbamate 


-0.2 to -2 


-50% 


-0.4 to -4 


Antioxidant 








2,6-Di-tert-butyl-4-methyl 
phenol 


-0.2 to -2 


-50% 


-0.4 to -4 


Colorant 


-0.2 to -2 


-50% 


-0.4 to -4 



Table E. Example Nitrile Composition (e.g., for example processes 4, 5) 


Example dispersion 
ingredient 


Example actual dry or 
active parts by weight 


Example concentration 


Example actual parts by 
weight 


Nitrile 


-100 


-43% 


-233 


Potassium Hydroxide 


-0.2 to -2 


-20% 


-1 to - 10 


Sulphur 


-0.2 to -2 


-50% 


-0.4 to -4 


Zinc Oxide 


-0.2 to -2 


-50% 


-0.4 to -4 


Vulcanization Accelerator 
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(continued) 



Table E. Example Nitrile Composition (e.g., for example processes 4, 5) 


Example dispersion 
ingredient 


Example actual dry or 
active parts by weight 


Example concentration 


Example actual parts by 
weight 


Zinc Diethyl 
Dithiocarbamate 


-0.2 to -2 


-50% 


~0.4 to -4 


Antioxidant 








2,6-Di-tert-butyl-4-methyl 
phenol 


-0.2 to -2 


-50% 


~0.4 to -4 


Colorant 


-0.2 to -2 


-50% 


-0.4 to -4 


Antimicrobial Composition 


-0.2 to -2 


-10% 


-2 to -20 



Table F1 . Example formulation foran (interior-side) antimicrobial coating (e.g., immersion preparation) 


Example dispersion ingredient 


Example dry or active parts by weight 


Citric Acid 


-0.2 to -5 


Sodium Citrate 


-0.2 to -5 


carboxymethyl cellulose (CMC) 


-0.01 to -1 


Aloe Powder 


-0.01 to -1 


Sodium Benzyl 


-0.01 to -1 


Potassium Sorb ate 


-0.01 to -1 


(Soft) Water 


-86 to -99.56 



Table F2. Example formulation foran (interior-side) antimicrobial coating (e.g., immersion preparation) 


Example dispersion ingredient 


Example dry or active parts by weight 


Benzyl Acid 


-0.2 to -5 


Sodium Malic 


-0.2 to -5 


CMC 


-0.01 to -1 


Aloe Powder 


-0.01 to -1 


Sodium Benzyl 


-0.01 to -1 


Potassium Sorbate 


-0.01 to -1 


(Soft) Water 


-86 to -99.56 



Table G. Example Vinyl Composition 


Example dispersion ingredient 


Example actual dry or active parts by weight 


PVC 


-100 


dioctyl phthalate (DOP) 


-70-85 


2,2,4-Trimethyl-1,3-pentanediol diisobutyrate (TXIB) 


-5 to -20 


Stabilizers 


-1 to -5 


Viscosity Reducing Agent 


~5 to -30 
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(continued) 



Table G. Example Vinyl Composition 


Example dispersion ingredient 


Example actual dry or active parts by weight 


Antimicrobial Composition 


-0.2 to ~2 



Example dispersion ingredient 


Example concentration 


Example actual parts by weight 


Polyurethane 


-30% 


~1 


(Soft) Water 




-9 to -15 



15 [0061] The example methods 1-7 have been discussed. Of course, other specific implementations of methods are 
possible. In the above example methods, the main/outer layers contain antimicrobial ingredient in their mixture. To 
compensate for the loss of the antimicrobial ingredient during the leaching/manufacturing process, the finished glove 
can have an additional antimicrobial coating sprayed onto the outer surface. The inner surface has an inner antimicrobial 
coating that is preferably different from the outer antimicrobial coating. For example, the inner coating may be an acidic 

20 coating that is buffered at or near the skin's natural pH to inhibit bacterial growth. In order to protect the user's skin from 
coming to direct contact with other outer layers that contain the antimicrobial agent (to avoid the bacteria resistance 
issue, and for latex outer layers also to avoid the protein sensitivity issue), there is an inner layer that blocks the main/ 
outer layer. The inner layer does not have nearly as high a proportion of substances (e.g., the outer layer's antimicrobial 
agent or latex proteins) that may be harmful in contact (or prolonged contact) with skin. The inner layer shields the 

25 wearer's skin from the outer layer. 

[0062] Further, in addition to the specific preparations discussed in the present document, or an Aloe Vera solution 
as discussed in the two references (U.S. Patent No. 6,274,154 or U.S. Patent No. 6,630,152) 

[0063] Again, any embodiment of the present invention may be embodied to alternatively or additionally use any other 
substance (e.g., any preparation) that can be dried or otherwise applied onto the inside of a glove and that, in the inside 

30 of the glove during wearing, is beneficial to the hand. Further the any other substance preferably does not require 
moisture to be artificially introduced into the glove after donning; instead, the only moisture to be introduced into the 
inner surface of the glove after donning is from perspiration from a hand during wearing of the glove. 
[0064] Throughout the description and drawings, example embodiments, for example, products and methods, are 
given with reference to specific embodiments and configurations. However, the present invention is not limited to those 

35 specific embodiments or configurations. It will be appreciated by those of ordinary skill in the art that the present invention 
can be embodied in other specific forms without departing from the spirit and scope of the present invention. 
[0065] For example, although glove embodiments are illustrated in FIGS. 1 and 2, any other article orform that contacts 
skin may also embody the present invention. For example, the present invention may be embodied as elastomeric 
flexible peels, articles, wraps, and (other) medical devices. Similarly, the composition and application of the preparation 

40 may be varied without departing from the scope of the present invention. For example, various different preparations 
may be utilized to obtain an ultimate final antimicrobial elastomeric flexible article, for example, a glove, that has char- 
acteristics as described within the present document. For example, the formulations of the preparation may be varied 
in order to have a thicker or thinner coating or layers, as desired to control comfort in use, dexterity, sense of feel, or 
protection. Still other changes would be apparent. 

45 [0066] The scope of the invention is not limited merely to the specific example embodiments or configurations of the 
foregoing description, but rather is indicated by the appended claims. All changes that come within the meaning and 
range of equivalents within the claims are intended to be understood as being embraced within the scope of the claims. 



50 Claims 

1. A disposable protective elastomeric flexible article comprising: 

a first layer (10), with an effective amount of antimicrobial agent therein or thereon; and 
55 a second layer (12), to be closer to the skin than the first layer, when the article is worn, 

characterized in that the second layer (12) is made of a fluid impermeable material and is configured to resist, 
when the article is worn, penetration by the anti-microbiol agent and thereby to resist contact between the anti- 
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microbial agent with the skin. 

2. An article according to claim 1 , wherein the anti-microbial agent is selected from the group consisting of halogenated 
hydroxy diphenyl derivatives such as diphenyl ethers, phenol derivatives, diacetylamino-azotoluene andtriclorocar- 

5 bon, 2,4,4'trichloro-2'-hydroxydiphenyl ether, chlorophene, and dichloroxylenol, hexachlorophane. 

3. An article according to claim 2 wherein the antimicrobial agent comprises 2,4,4'trichloro-2'-hydroxydiphenyl ether. 

4. An article according to claim 3, wherein the article contains from 0.1 to 1 0 % by weight of 2,4,4'trichlorc-2'-hydrox- 
10 ydiphenyl ether. 

5. An article according to claim 4, wherein the article contains from 0.1 to 5 % by weight of 2,4,4'trichloro-2'-hydroxy- 
diphenyl ether. 

is 6. An article according to claim 5, wherein the article contains from about 0.3 to 3% by weight of 2,4,4'trichloro-2'- 
hydroxydiphenyl ether. 

7. An article according to claim 1 , wherein: 

20 the second layer (1 2) includes an interior surface: 

the article further comprises a preparation (14) disposed on the interior surface: 

the preparation includes an additional anti-microbial substance: and 
25 the preparation includes a buffer that helps resist change in pH during wearing of the disposable 

protective glove. 

8. An article according to claim 7. wherein the additional antimicrobial substance is acidic during a period when the 
protective article is worn, and wherein acidity of the additional antimicrobial substance contributes substantially to 

30 anti-microbial properties of the antimicrobial substance. 

9. An article according to claim 8, wherein the preparation (14) has pH within a range of 4.5 to 6.0 during a period in 
which the preparation is moist. 

35 10. An article according to claim 7, wherein the additional antimicrobial substance includes an acid that exists naturally 
in an edible plant. 

11. An article according to claim 7, wherein the preparation (14) further includes a skin soothing substance. 

40 12. An article according to claim 1 1 , wherein the skin soothing substance includes dehydrated aloe vero. 

1 3. An article according to claim 1 , wherein the first layer (1 0) is mode from a material selected from the group consisting 
of a resinous material and a polymer material. 

45 1 4. An article according to claim 1 , wherein the first layer (1 0) is made of a single layer selected from the group consisting 
of natural rubber latex, acrylonitrile, vinyl, chloroprene, and polyvinyl chloride. 

1 5. An article according to claim 1 , wherein the second layer (1 2) is mode of a single layer of fluid-impermeable material. 

50 16. An article according to claim 1 , wherein the antimicrobial agent is evenly distributed within the first layer (1 0) of the 
protective article. 

1 7. An article according to claim 1 , wherein the antimicrobial agent is evenly dispersed on the outer surface of the first 
layer (10). 

55 

18. An article according to claim 1, wherein, the second layer (12) has less proteins than natural rubber latex and 
comprises an interior surface with a skin conditioning or soothing substance dispersed thereon; 

the second layer serving as a barrier between the skin and the first layer (1 0) so to resist developing of antimicrobial 
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resistance in microbes on the skin and some of the skin conditioning or soothing substance will interact physically 
with perspiration from the skin and due thereto increase in ability to condition or soothe the skin. 

19. An article according to claim 1 or claim 18. wherein the antimicrobial agent is distributed within the first layer (10) 
and applied onto the first layer. 

20. An article according to claim 1 , wherein the second layer (12) comprises on interior surface with a skin conditioning 
or soothing substance (1 4) dispersed thereon and some of the skin conditioning or soothing substance will interact 
physically with perspiration from the skin and due thereto increase in ability to condition or soothe the skin. 

21 . An article according to claim 1 8 or claim 20. wherein the skin conditioning or soothing substance (1 4) is a dehydrated 
preparation. 

22. An article according to claim 1 8 or claim 20, wherein the skin conditioning or soothing substance (1 4) also contains 
on additional antimicrobial agent. 

23. An article according to claim 1 or claim 18, wherein the second layer (12) comprises polyurethane, chloroprene or 
polymer. 

24. An article according to any preceding claim, wherein the disposable protective article comprises a disposable pro- 
tective examination glove. 

25. A method for making a disposable protective elastomeric flexible article for protecting skin, the disposable protective 
article comprising multiple layers, the method comprising: 

forming a first layer (1 0), the first layer comprising a material that includes on antimicrobial agent dispersed within; 
forming a second layer (12) of a fluid impermeable material, the second layer to be closer to the skin than the 
first layer when the disposable protective article is in use, wherein the second layer is to help resist contact 
between skin and the antimicrobial agent when the disposable protective article is used on skin. 

26. A method according to claim 25, wherein the step of forming the first layer (10) precedes the step of forming the 
second layer (12). 

27. A method according to claim 25, wherein the antimicrobial agent is hereinafter referred to as zeroth antimicrobial 
agent, the method further comprising: 

applying a first preparation to a surface of the first layer (10), the first preparation including a first antimicrobial 
agent. 

28. A method according to claim 27, the method further comprising: 

applying a second preparation (14) to a surface of the second layer (12), the second preparation including a 
skin conditioning substance that is activated by perspiration from the hand. 

29. A method according to claim 27, the method further comprising: 

applying a second preparation (14) to a surface of the second layer (12), the second preparation including a 
second antimicrobial agent, the second antimicrobial agent being different in kind from the zeroth antimicrobial 
agent. 

30. A method according to claim 25, wherein the antimicrobial agent is hereinafter referred to as zeroth antimicrobial 
agent, the method further comprising: 

applying a preparation (14) to a surface of the second layer (12), the preparation including: 

an antimicrobial agent different in kind from the zeroth antimicrobial agent, or 
a skin conditioning substance. 



14 



EP 1 537 796 B1 

31. A method according to claim 25 wherein the disposable protective article comprises a disposable protective glove. 

32. A method according to claim 25 wherein the step of forming o first layer (10) comprises coating a former with a 
composition that includes latex, nitrile, or PVC. 

5 

Patentanspruche 

1. Elastomerer, flexibler, schijtzender Einwegartikel, der Folgendes umfasst: 

10 

eine erste Lage (10) mit einer wirksamen Menge eines antimikrobiellen Mittels darin oderdarauf; und 
eine zweite Lage (12), die beim Tragen des Artikels naher an der Haut ist als die erste Lage, 

dadurch gekennzeichnet, dass die zweite Lage (12) aus einem fluidundurchlassigen Material besteht und so 
15 konfiguriert ist, dass sie beim Tragen des Artikels einem Eindringen des antimikrobiellen Mittels widersteht und 

somit einen Kontakt zwischen dem antimikrobiellen Mittel und der Haut entgegenwirkt. 

2. Artikel nach Anspruch 1 ,wobei das antimikrobielle Mittel ausgewahlt ist aus derGruppe bestehend aus halogenierten 
Hydroxydiphenylderivaten wie Diphenylether, Phenolderivaten, Diacetylamino-Azotoluol und Trichlorkohlenstoff, 

20 2,4,4'-Trichlor-2'-hydroxydiphenylether, Chlorophen und Dichloroxylenol, Hexachlorophen. 

3. Artikel nach Anspruch 2, wobei das antimikrobielle Mittel 2,4,4'-Trichlor-2'-hydroxydiphenylether umfasst. 

4. Artikel nach Anspruch 3, wobei der Artikel 0,1 bis 10 Gew.-% 2,4,4'-Trichlor-2'-hydroxydiphenylether enthalt. 

25 

5. Artikel nach Anspruch 4, wobei der Artikel 0,1 bis 5 Gew.-% 2,4,4'-Trichlor-2'-hydroxydiphenylether enthalt. 

6. Artikel nach Anspruch 5, wobei der Artikel etwa 0,3 bis 3 Gew.-% 2,4,4'-Trichlor-2'-hydroxydiphenylether enthalt. 
30 7. Artikel nach Anspruch 1 , wobei: 

die zweite Lage (12) eine Innenflache aufweist; 

der Artikel ferner ein Praparat (14) umfasst, das sich auf der Innenflache befindet; 
das Praparat eine zusatzliche antimikrobielle Substanz enthalt; und 
35 das Praparat einen Puffer enthalt, der dazu beitragt, eine Anderung des pH-Wertes beim Tragen des schut- 

zenden Einweghandschuhs zu verhindern. 

8. Artikel nach Anspruch 7, wobei die zusatzliche antimikrobielle Substanz wahrend eines Zeitraums, in dem der 
schutzende Artikel getragen wird, sauer ist, und wobei die Aziditat der zusatzlichen antimikrobiellen Substanz er- 

40 heblich zu den antimikrobiellen Eigenschaften der antimikrobiellen Substanz beitragt. 

9. Artikel nach Anspruch 8, wobei das Praparat (14) einen pH-Wert in einem Bereich von 4,5 bis 6,0 wahrend eines 
Zeitraums hat, in dem das Praparat feucht ist. 

45 10. Artikel nach Anspruch 7, wobei die zusatzliche antimikrobielle Substanz eine Saure enthalt, die naturlich in einer 
essbaren Pflanze vorkommt. 

11. Artikel nach Anspruch 7, wobei das Praparat (14) ferner eine hautberuhigende Substanz enthalt. 

50 12. Artikel nach Anspruch 1 1 , wobei die hautberuhigende Substanz dehydratisierte Aloe Vera enthalt. 

13. Artikel nach Anspruch 1 , wobei die erste Lage (10) aus einem Material besteht, das ausgewahlt ist aus der Gruppe 
bestehend aus einem Harzmaterial und einem Polymermaterial. 

55 14. Artikel nach Anspruch 1, wobei die erste Lage (10) aus einer einzelnen Lage besteht, die ausgewahlt ist aus der 
Gruppe bestehend aus Naturkautschuklatex, Acrylonitril, Vinyl, Chloropren und Polyvinylchlorid. 

15. Artikel nach Anspruch 1, wobei die zweite Lage (12) aus einer einzelnen Lage aus fluidundurchlassigem Material 
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besteht. 

1 6. Artikel nach Anspruch 1 , wobei das antimikrobielle Mittel gleichmaBig innerhalb derersten Lage (1 0) des schutzenden 
Artikels verteilt ist. 

17. Artikel nach Anspruch 1, wobei das antimikrobielle Mittel gleichmaBig auf der AuBenflache der ersten Lage (10) 
dispergiert ist. 

18. Artikel nach Anspruch 1 , wobei die zweite Lage (12) weniger Proteine als Naturkautschuklatex hat und eine Innen- 
flache mit einer darauf dispergierten hautpflegenden oder -beruhigenden Substanz umfasst; 

die zweite Lage als eine Barriere zwischen der Haut und der ersten Lage (10) dient, urn die Entstehung von anti- 
mikrobieller Resistenz in Mikroben auf der Haut zu verhindern, und ein Teil der hautpflegenden oder -beruhigenden 
Substanz physikalisch mit SchweiB von der Haut interagieren wird und folglich die Haut besser pflegen oder beru- 
higen kann. 

19. Artikel nach Anspruch 1 oder Anspruch 18, wobei das antimikrobielle Mittel innerhalb der ersten Lage (10) verteilt 
ist und auf der ersten Lage aufgebracht ist. 

20. Artikel nach Anspruch 1 , wobei die zweite Lage (1 2) eine Innenflache mit einer hautpflegenden oder -beruhigenden 
Substanz (14) umfasst, die darauf dispergiert ist, und ein Teil der hautpflegenden oder -beruhigenden Substanz 
physikalisch mit SchweiB von der Haut interagieren wird und folglich die Haut besser pflegen oder beruhigen kann. 

21. Artikel nach Anspruch 18 oder Anspruch 20, wobei die hautpflegende oder -beruhigende Substanz (14) ein dehy- 
dratisiertes Praparat ist. 

22. Artikel nach Anspruch 18 oder Anspruch 20, wobei die hautpflegende oder -beruhigende Substanz (14) auch ein 
zusatzliches antimikrobielles Mittel enthalt. 

23. Artikel nach Anspruch 1 oder Anspruch 18, wobei die zweite Lage (12) Polyurethan, Chloropren oder Polymer 
umfasst. 

24. Artikel nach einem der vorherigen Anspmche, wobei der schutzende Einwegartikel einen schutzenden Einweg- 
Untersuchungshandschuh umfasst. 

25. Verfahren zum Herstellen eines elastomeren, flexiblen, schutzenden Einwegartikels zum Schutzen der Haut, wobei 
der schutzende Einwegartikel mehrere Lagen umfasst, wobei das Verfahren diefolgenden Schritte beinhaltet: 

Bilden einer ersten Lage (10), wobei die erste Lage ein Material umfasst, das ein darin dispergiertes antimikro- 
bielles Mittel beinhaltet; 

Bilden einer zweiten Lage (1 2) aus einem fluidundurchlassigen Material, wobei die zweite Lage beim Gebrauch 
des schutzenden Einwegartikels naher an der Haut ist als die erste Lage, wobei die zweite Lage dazu beitragt, 
einen Kontakt zwischen der Haut und dem antimikrobiellen Mittel zu verhindern, wenn der schutzende Einwe- 
gartikel auf Haut verwendet wird. 

26. Verfahren nach Anspruch 25, wobei der Schritt des Bildens der ersten Lage (1 0) dem Schritt des Bildens der zweiten 
Lage (12) vorangeht. 

27. Verfahren nach Anspruch 25, wobei das antimikrobielle Mittel im Folgenden als nulltes antimikrobielles Mittel be- 
zeichnet wird, wobei das Verfahren ferner Folgendes beinhaltet: 

Aufbringen eines ersten Praparats auf eine Oberflache der ersten Lage (10), wobei das erste Praparat ein 
erstes antimikrobielles Mittel enthalt. 

28. Verfahren nach Anspruch 27, das ferner Folgendes beinhaltet: 

Aufbringen eines zweiten Praparats (14) auf eine Oberflache der zweiten Lage (12), wobei das zweite Praparat 
eine hautpflegende Substanz enthalt, die durch SchweiB von der Hand aktiviert wird. 
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29. Verfahren nach Anspruch 27, das ferner Folgendes beinhaltet: 

Aufbringen eines zweiten Praparats (14) auf eine Oberflache derzweiten Lage (12), wobei das zweite Praparat 
ein zweites antimikrobielles Mittel beinhaltet, wobei sich das zweite antimikrobielle Mittel vom Typ her von dem 
5 nullten antimikrobiellen Mittel unterscheidet. 

30. Verfahren nach Anspruch 25, wobei das antimikrobielle Mittel im Folgenden als nulltes antimikrobielles Mittel be- 
zeichnet wird, wobei das Verfahren ferner Folgendes beinhaltet: 

10 Aufbringen eines Praparats (14) auf eine Oberflache der zweiten Lage (12), wobei das Praparat Folgendes 

beinhaltet: 

ein antimikrobielles Mittel, das sich vom Typ her von dem nullten antimikrobiellen Mittel unterscheidet, oder 
eine hautpflegende Substanz. 

15 

31. Verfahren nach Anspruch 25, wobei der schutzende Einwegartikel einen schutzenden Einweghandschuh umfasst. 

32. Verfahren nach Anspruch 25, wobei der Schritt des Bildens einer ersten Lage (10) das Beschichten eines Formers 
mit einer Zusammensetzung beinhaltet, die Latex, Nitril oder PVC enthalt. 

20 

Revendi cations 

1. Article de protection flexible elastomere de type jetable comprenant : 

25 

une premiere couche (10) ayant une quantite efficace d'agent antimicrobien dans celle-ci ou surcelle-ci ; et 
une deuxieme couche (12), destinee a etre plus proche de la peau que la premiere couche, lorsque Particle est 
porte ; 

30 caracterise en ce que la deuxieme couche (12) est fabriquee en une matiere impermeable aux fluides, et est 

configuree de facon a resister, lorsque I'article est porte, a la penetration par I'agent antimicrobien et par consequent 
a s'opposer au contact entre I'agent antimicrobien et la peau. 

2. Article selon la revendication 1, I'agent antimicrobien etant selectionne parmi le groupe constitue des substances 
35 suivantes, a savoir derives hydroxy-diphenyle halogenes tels les ethers diphenyliques, derives phenoliques, diace- 

tyloamino-azotoluene et trichlorocarbone, 2,4,4' trichloro-2'-hydroxydiphenyl ether, chlorophene et dichloroxylenol, 
hexachlorophane. 

3. Article selon la revendication 2, I'agent antimicrobien comprenant le 2,4,4' trichloro-2'-hydroxydiphenyl ether. 

40 

4. Article selon la revendication 3, I'article contenant de 0,1 a 1 0 % en poids de 2,4,4' trichloro-2'-hydroxydiphenyl ether. 

5. Article selon la revendication 4, I'article contenant de 0,1 a 5 % en poids de 2,4,4' trichloro-2'-hydroxydiphenyl ether. 

45 6. Article selon la revendication 5, I'article contenant d'environ 0,3 a 3 % en poids de 2,4,4' trichloro-2'-hydroxydiphenyl 
ether. 

7. Article selon la revendication 1 : 

50 la deuxieme couche (12) comportant une surface interne ; 

I'article comprenant en outre une preparation (14) laquelle est disposee sur la surface interne ; 
la preparation incluant une substance antimicrobienne supplementaire ; et 

la preparation incluant un tampon qui aide a resister a une modification du pH pendant le port du gant de 
protection jetable. 

55 

8. Article selon la revendication 7, la substance antimicrobienne supplementaire etant acide pendant une certaine 
periode lorsque I'article de protection est porte, et I'acidite de la substance antimicrobienne supplementaire contri- 
buant sensiblement aux proprietes antimicrobiennes de la substance antimicrobienne. 
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9. Article selon la revendication 8, la preparation (14) ayant un pH qui se situe dans la gamme de 4,5 a 6,0 pendant 
une periode durant laquelle la preparation est humide. 

10. Article selon la revendication 7, la substance antimicrobienne supplemental re incluant un acide qui existe a I'etat 
naturel dans une plante comestible. 

11. Article selon la revendication 7, la preparation (14) incluant en outre une substance calmante pour la peau. 

12. Article selon la revendication 1 1, la substance calmante pour la peau incluant de I'aloe vera deshydrate. 

13. Article selon la revendication 1 , la premiere couche (10) etant realisee en une matiere selectionnee parmi le groupe 
constitue d'une matiere resineuse et d'une matiere polymere. 

1 4. Article selon la revendication 1 , la premiere couche (1 0) etant realisee sous la forme d'une seule couche selectionnee 
parmi le groupe constitue des produitssuivants, a savoir latex de caoutchouc naturel, acrylonitrile, vinyle, chloroprene 
etchlorure de polyvinyle. 

1 5. Article selon la revendication 1 , la deuxieme couche (1 2) etant constitute d'une seule couche de matiere impermeable 
aux fluides. 

16. Article selon la revendication 1, I'agent antimicrobien etant uniformement distribue dans la premiere couche (10) 
de I'article de protection. 

17. Article selon la revendication 1, I'agent antimicrobien etant uniformement disperse sur la surface externe de la 
premiere couche (10). 

18. Article selon la revendication 1, la deuxieme couche (12) possedant moins de proteines que le latex de caoutchouc 
naturel et comportant une surface interne sur laquelle est dispersee une substance calmante ou de conditionnement 
de la peau ; 

la deuxieme couche servant de barriere entre la peau et la premiere couche (1 0) de sorte a s'opposer au develop- 
pement d'une resistance antimicrobienne dans les microbes presents sur la peau, et une certaine quantite de la 
substance calmante ou de conditionnement de la peau ayant une interaction physique avec la transpiration de la 
peau et en raison de cet effet accroissant I'aptitude a conditionner ou a calmer la peau. 

1 9. Article selon la revendication 1 ou la revendication 1 8, I'agent antimicrobien etant distribue dans la premiere couche 
(1 0) et applique sur la premiere couche. 

20. Article selon la revendication 1, la deuxieme couche (12) comprenant une surface interne avec une substance 
calmante ou de conditionnement de la peau (14) qui est dispersee sur celle-ci, et une certaine quantite de la 
substance calmante ou de conditionnement de la peau ayant une interaction physique avec la transpiration de la 
peau et en raison de cet effet accroissant I'aptitude a conditionner ou a calmer la peau. 

21. Article selon la revendication 18 ou la revendication 20, la substance calmante ou de conditionnement de la peau 
(14) etant une preparation deshydratee. 

22. Article selon la revendication 18 ou la revendication 20, la substance calmante ou de conditionnement de la peau 
(14) contenant egalement un agent antimicrobien supplemental. 

23. Article selon la revendication 1 ou la revendication 18, la deuxieme couche (12) comprenant du polyurethanne, du 
chloroprene ou un polymere. 

24. Article selon Tune quelconque des revendications precedentes, I'article de protection jetable comprenant un gant 
de protection pour examens de type jetable. 

25. Procede pourfabriquer un article de protection flexible elastomere de type jetable destine a proteger la peau, I'article 
de protection jetable comportant des couches multiples, le procede comprenant les operations consistant a : 

former une premiere couche (1 0), la premiere couche comprenant une matiere qui inclut un agent antimicrobien 
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lequel est disperse dans celle-ci ; 

former une deuxieme couche (12) en une matiere impermeable aux fluides, la deuxieme couche devant etre 
plus proche de la peau que la premiere couche lorsque I'article de protection jetable est en utilisation, cas dans 
lequel la deuxieme couche est censee aider a s'opposer au contact entre la peau et I'agent antimicrobien lorsque 
I'article de protection jetable est utilise sur la peau. 

26. Procede selon la revendication 25, I'etape de formation de la premiere couche (1 0) precedant I'etape de formation 
de la deuxieme couche (12). 

27. Procede selon la revendication 25, Pagent antimicrobien etant designe ci-apres par I'expression "zeroieme agent 
antimicrobien", le procede comprenant en outre I'operation consistant a : 

appliquer une premiere preparation sur une surface de la premiere couche (1 0), la premiere preparation incluant 
un premier agent antimicrobien. 

28. Procede selon la revendication 27, le procede comprenant en outre I'operation consistant a : 

appliquer une deuxieme preparation (1 4) sur une surface de la deuxieme couche (12), la deuxieme preparation 
incluant une substance de conditionnement de la peau laquelle est activee par la transpiration de la main. 

29. Procede selon la revendication 27, le procede comprenant en outre I'operation consistant a : 

appliquer une deuxieme preparation (1 4) sur une surface de la deuxieme couche (1 2), la deuxieme preparation 
incluant un deuxieme agent antimicrobien, le deuxieme agent antimicrobien etant different, de par sa nature, 
du zeroieme agent antimicrobien. 

30. Procede selon la revendication 25, I'agent antimicrobien etant designe ci-apres par I'expression "zeroieme agent 
antimicrobien", le procede comprenant en outre I'operation consistant a : 

appliquer une preparation (14) sur une surface de la deuxieme couche (12), la preparation incluant : 

un agent antimicrobien qui est different, de par sa nature, du zeroieme agent antimicrobien, ou 
une substance de conditionnement de la peau. 

31. Procede selon la revendication 25, I'article de protection jetable comprenant un gant de protection jetable. 

32. Procede selon la revendication 25, I'etape de formation d'une premiere couche (10) comprenant I'operation con- 
sistant a revetir un gabarit avec une composition qui inclut le latex, le nitrile ou le PVC. 
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